Abstract. Acoustic microscopes can be used to measure Rayleigh and longitudinal wave velocities in a specimen at microscopic resolution. These velocities are deduced from the analysis of the socalled acoustic signatures or V(z) curves. Such curves are obtained by recording the output signal, V, as the specimen is defocused along the z axis of the lens. In this context, we investigate CoAdditives effects on reflectance functions, R(θ) and acoustic signatures. The elastic properties of Lithium cobalt mixed ferrites of different compositions from the experimentally and simulation observed that the values of longitudinal wave velocities vary from 5072 m/s to 6833 m/s whereas transverse velocities from 3084 m/s to 4105 m/s. The variation of the elastic moduli with composition was interpreted in terms of the binding forces between the atoms.
Introduction
Investigations of the effect on the mechanical properties of composite materials have many applications in several fields, particularly in physical and biological physics [1] . Ferromagnetic cubic spinels namely ferrites possess properties of both magnetic materials and electric insulator. These properties make ferrites as an important material in many technological applications. Thus, they are the best candidates due to their high permeability in the radio frequency region, high electrical resistivity, mechanical hardness, chemical stability, etc. [2] [3] [4] .
Elastic properties of solids are very significant, because their measurement gives information about the forces that are acting between the constituent atoms of a solid. This is of great importance in interpreting and understanding the nature of bonding in the solids and non-destructive nature of the technique. Therefore, the choice of appropriate solid material for a particular purpose requires information about its mechanical properties. Hence, elastic properties are suitable for describing the glass structure as a function of composition [5] . A study of the elastic behavior of polycrystalline ferrites would thus give an insight into the elastic behaviour of the corresponding single crystals.
In this context, we investigate Co-Additives effects on reflectance functions, R(θ) and acoustic materials signatures. Thus, the variations of longitudinal, VL, and shear (or transverse), Vs, wave velocities of polycrystalline Li-Co mixed ferrites as a function of Cobalt concentration is undertaken [6] [7] [8] . 24, have been prepared by the double sintering technique, the final sintering temperature being 1100 ºC. X-ray diffraction studies confirmed the spinal structure formation in these ferrites [4] . The polycrystalline ferrites are very good dielectric materials. This is possible because in the process of preparation of ferrites in the polycrystalline form, when the ferrite powder is sintered under slightly reducing conditions, the divalent iron Fe2 + formed in the body of the ferrite material leads to high conductivity grains. When such a material is cooled in an atmosphere of oxygen, it is possible to form layers of very low conductivity over its constituent grains [9] . SAM Computing procedure. The computing procedure is based on the scanning acoustic microscopy, SAM, technique under normal operating conditions. The calculation procedure, described in detail elsewhere [10] [11] [12] [13] [14] , consists of several steps:
Calculating the reflection coefficient, R(θ) from [7] :
where Z L , Z S and V Liq are liquid impedance, solid impedance, and the propagating wave velocity in the liquid, respectively. Calculating acoustic material signature, also known as V(z), which is obtained by recording the output signal, V , when the sample is displaced by a distance z from the focal plane toward the acoustic lens computing the V(z) curves of the whole specimen-lens system from the angular spectrum model [13] given by the expression:
where θ is the angle between a wave vector (k) and the lens axis (z), P(θ) is the pupil function of the lens, and R(θ) is the reflection function of the specimen. Deducing V(z) of the sample by subtracting the response of the lens from that measured experimentally or deduced théreticallyV(z) curves, Treating V(z) curves that have an oscillatory form with a constant period via fast Fourier transforms (FFT) to determine such a period from which the velocity of any propagating mode, under specific operating conditions, can be deduce by obtained signal V(z)-V1(z), in order to determine spatial periods ∆z. The series of oscillations at negative defocus can be associated with Rayleigh wave excitation and interaction of a SAW with the specular reflection received directly by the transducer. The Rayleigh wave velocity, V R , can then be calculated, for an operating frequency, f, from the following relationship [12] [13] [14] : Figure 1 illustrates typical results of the amplitude as a function of incidence angle. While, Figure 2 shows the phase versus the angle of incidence It is clear that, as the angle of incidence increases we notice important changes in both amplitude and phase. In amplitude, the change occurs at the critical angle, θ S , which the shear mode is excited for every crystallographic direction. Beyond these critical angles all the energy is reflected. The modulus of R(θ) becomes equal to unity as a result of total reflection and a null transmission. Fig. 2) . The slight shift between θ S and θ R is due to the fact that the Rayleigh velocity varies slightly from 87 to 95 per cent of the shear velocity [14] . The degree fluctuations in phase and amplitude in R(θ) in the different crystallographic directions of each critical angle are indicative of the generation efficiency of different modes. Co-Additive effects on acoustic signature V(z). Acoustic materials signatures, V(z), are the most important parameter that can be experimentally measured by a scanning acoustic microscope. These signatures can also be calculated from equation 2 and previously determined reflection coefficients ( Fig. 1 and Fig. 2 ). Typical obtained curves are illustrated in Fig. 3 . It can clearly be seen that all the curves show oscillatory behavior due to constructive and destructive interference between different propagating modes in different direction. The difference between two successive minima (or maxima) is known as the spatial period, ∆z, related to the velocity of the propagating mode by equation 3. Thus, it is obvious that the spatial period ∆z decreases gradually from Co-Additive 0.24 to 0.5 and the amplitude of V(z) output increases. The deduced values are regrouped in Table 1 . Co-Additive effects on wave velocities. To enrich this investigation, we considered longitudinal acoustic waves which are a type of acoustic modes that can propagate in materials faster than shear and Rayleigh modes. To put into evidence anisotropy effects on such modes, we first calculated R(θ) in the vicinity of longitudinal critical angles, then the corresponding V(z) curves and finally their FFT spectra. Typical obtained results are displayed in Fig. 4 . Similar behaviors were obtained as those of Rayleigh modes for different Co-Additive for different parameters: longitudinal critical angles, changes of spatial periods, changes in positions of FFT principal rays, variations in peak heights and variations in the values of longitudinal velocities. All these observations are regrouped in Table 1 . 
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